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itional application No. 
PCT/SG99/00128 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
[x] the international application as originally filed. 

I I the description, pages , as originally filed, 

pages , filed with the demand, 

pages 5 received on with the letter of 

I I the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 

pages , filed with the demand, 

pages , received on with the letter of 

I I the drawings, pages , as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or fiimished to tiiis Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language which is: 
[ I the language of a translation fumished for the purposes of international search (under Rule 23. 1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation fumished for the purposes of intemational preliminary examination (under Rules 55.2 

— and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 

|X| contained in the intemational application in written form. 

I I filed together with the intemational application in computer readable form. 

[ I fumished subsequently to this Authority in written form. 

I I fumished subsequently to this Authority in conputer readable form. 

I I The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 

intemational application as filed has been fumished. 
[ I The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been fumished 

I I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I [ the drawings, sheets/fig. 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 

— go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70. 2(c)).** 



4. 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under Hem J and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Claims 


2, 3, 6-18 and 23-25 


YES 




Claims 


1, 4, 5 and 19-22 


NO 


Inventive step (IS) 


Claims 


2 and 6-17 


YES 




Claims 


1, 3-5, and 18-25 


NO 


Industrial applicability (LA) 


Claims 


1-25 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

Citations 

Dl WO 96/29392 A(UNISEARCH LTD) 26/9/96 

D2 WO 98/57618 (UNIVERSITY OF MONTANA RESEARCH AND DEVELOPMENT INSTITUTE) 

23/12/98 

D3 US 5 591 872 (THE UNIVERSITY OF IOWA RESEARCH FOUNDATION) 7/1/97 

D4 Luo Z-Q et al. The antiactivator TraM interferes with the autoinducer-dependent binding of the 
quorum sensing activator TraR to DNA by interacting with the C-termmal region of the protein. 
Abstracts of the general meeting of the American Society for Microbiology 30 May 1999. 3 June 
1999. pH91 

D5. Schaefer AL et al. Quorum sensing in Vibrio fischeri: probing autoinducer-LuxR interactions with 

autoinducer analogues. J Bacteriol. 1996. 178(10): 2897-2901. 
D6 Eberhard A et al. Autoinducer of bioluminescence in F/Ano/i^c/ier/. Arch Microbiol. 1986. 

146(1): 35-40 

D7 Zhu J et al. Analogs of the autoinducer 3'Oxooctanyl-homoserine lactone strongly inhibit activity of 
the TraR protein ox Agrobacterium tumifaciens, J Bacteriol. 1998. 180(20): 5398-5405. 

New Citation 

D8 Hwang I et al. A new regulatory element modulated homoserine lactone-mediated autoinduction of 
Ti plasmid conjugal transfer. J Bacteriol. 1995. 177(2): 449-458. 



Novelty . This objection is maintained from the first opinion 

The closest prior art is considered to be that of D8. D8 discloses the nucleotide and amino acid sequences o 
TraM, which suppresses the homoserine mediated Tra autoactivation system in Agrobacterium tumifaciens . 
also discloses the gene cloned into an expression vector in E coli, and gel isolation of the protein. The 
nucleotide was identified by screening cosmid clones of ^ tumifaciens, which can be assumed to be from a 
gene library. It does not appear that the E coli strain used inactivated the autoinducer. Claims 1, 4, 5, 19, 21 
22 lack novelty over this citation. 
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VIII. 



Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The applicant has disclosed only one bacterial autoinducer inactivator, whose nucleic acid and amino acid sequences 
are given by SEQ ID NOS 1 and 2. Thus it is not considered that the description provides support for any bactenal 
autoinducer inactivators other that the AiiA protein of the description and its encoding DNA together with close 
functional homologues thereof. This is particularly so in view of the disclosures of D8 which discloses a bactenal 
autoinducer inactivator, TraM, that is not a homologue of AiiA. It is therefore considered that claims 13-5,7, 9-14, 16, 
18-25, which are not limited to applicants' disclosed sequences, are not fully supported by the description. 

Note 

Claims 7-10,14 and 15 encompass methods for the treatment of animals not excluding humans. There are no unified 
criteria among the member countries of the PCT as to the patentability of such claims. 
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Supplemental Box V 

(To be used when the space in any of the preceding boxes is not sufficient) _^ 

Continuation of Novelty and Inventive Step 

The attorney has argued that the present invention is to a DNA coding for a bacterial DNA autoinducer inactivatior 
protein, and that TraM functions to sequester TraR from interaction with AAl and that it only so functions when 
overexpressed. However, it is maintained that TraM is a protein capable of causing inactivation of homoserine lactone 
mediated autoactivation, and as such, falls within the scope of claim 1. 

The attorney also argues that the present claims are to an isolated DNA molecule encoding a bacterial autoinducer 
protein that makes AAI lose its biological activity. However, claim 1 is simply to a bacterial autoinducer inactivation 
protein. It is not limited to inactivators that affect the biological activity of the AAI protein. 

It is pointed out that the lack of novelty and inventive step is due to the fact (see also Box vm, Certain observations on 
the international application) that claim 1 is to all or any proteins that inactivate all or any bactenal autoinducers, and is 
not limited to proteins whose sequences are disclosed in the SEQ ID NOs of the specification, or functional homologues 
thereof These are accepted as novel and inventive. 

Inventive Step. This objection is maintained from the first opinion. 
Claims 1, 4, 5, 19, 20-22 as for novelty 

Claims 3, 18 and 23-25 do not contain any features that would confer invention on the claims over the disclosures of 
D8. Therefore claims 3, 18 and 23-25 are considered to lack inventive step over D8 

However, the citation does not suggest the use of TraM to treat bacterial diseases of plants or animals. Moreover, the 
amino acid sequence of TraM is not homologous to SEQ ID NO 2 of the present application. Therefore claims 2 and 6- 
1 7 are considered novel and inventive over the prior art. 
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(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenTs file retorenoe 
GM/MC/R33-78 


f=^OR FURTHER ^ NotfflcaUon of Transmltlal of International Search Report 
r ■- wn iKn PCT/ISA/220) as wel as, Where applicable, Hem 5 below. 
ACTION 


Intamatlonal appUcatlan No. 
PCT/SG 99/00128 


Intenfiallonal filing date (itay/month/year) (EarHeeQ Prioilly Date (dayAnonth/^Bar) 

17/11/1999 02/07/1999 


Applicant 

INSTITUTE OF MOLECULAR AGROBIOLOGY OF et aK 



This International Search Report has been prepared by this Intemattonal Searching Authorlly and Is transmitted to the appUcant 
according to Article 18. A copy Is being tiansmttied tothe Intennatlonal Bureau. 



This International Search Report consists of a total of 5 sheets. 

[X] K Is also aocornpanled by a copy of each prior art docurnemcltsd In this report 

1. Basis of the report 

& With regard to the language, the International search was canted out on the basis of the Intematlonal application In the 
language In which It was filed, unless othenwise Indicated under this Item. 

rn the Intematlonal search was canted out on the basis of a translation of the Intematlonal appUcatlon furnished to this 
^ Authority (Rute 2ai(b)). 

b. With regard to any nuctoottde and^ amino add aaquenoe disclosed m the International appUcatlon, the IntemaHonal search 
was canted out on the baste of the sequence listing : 

contained In the Internationa] application In written fonn. 
filed together with the Intematlonal application In computer readable form, 
furnished subsequently to this AutfKXity In written form. 
lUmlshed subsequently to this Authority In computer rsadbte form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
International appUcatlon as filed has been fumlshed. 

the stetement that the Infdnmatlon recorded In computer rsadabte fonn Is ktenfical to the written sequence Hsdng has been 
fumlshed 

Certain daime were found uneearchabte (See Box I). 
Unity of invention te lacking (see Box II). 

4. With regard to the title, 

I I the text Is approved as submitted by trie applicant 

PC] the text has been established by this Authority to read as Idiows: 

GLOBAL REGULATORS OF BACTERIAL PATHOGENIC GENES; BACTERIAL AUTOINDUCER 
INACTIVATION PROTEIN, AS TARGETS FOR ENGINEERING DISEASE RESISTANCE 



□ 
□ 

m 
m 
m 

m 

2. [T] 
3- □ 



With regard to the alMtract, 

pr| the text Is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as It appears In Box III. The applicant may, 
within one month fiXHfn the date of mailing of this Intematlonal search report submit commente to this Authority. 

6. The figure of the ^rawlnge to be published with the abstract Is Rgure No. None 



□ as suggested by the applicant □ Noneoftheflgurea 

I I because ihs applicant failed to suggest a figure. 
pr| because this figure better characteilzes the Invention. 
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INTERNATiON 
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ARCH REPORT < 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 
This International Search Report has not been estat>llshed In respect of certain claims under Article 17(2)(a) for the foUowIng reasons: 



1. X Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 7 to 10, 14 and 15 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. I I Claims Nos,: 

— because they relate to parts of the InteiratlonalAppOcatlon that do not oom^ 
an extent that no meaningful imenrallonal Search can be carried out specifically: 



a I I ClalmsNos,: 

* — ' because they are dependem claims and are not drafted In aooordanoewmi the second an^ 
BoxU Obsenfaflofis when tmlty of Invention Is laeMng(CoiM 

This intenfiatlonal Searchino Authority found multiple Inventions In this IntsmaUonal appllcallon, as follows: 



1. I I As an required addltk>nal search fses were tIrnelypakJ by the applca^ 
' — ' searchable dalms. 

2. rn As all searchable claims could be searched without effort Justifying an addH^ 

of any additional fee. 



a I I As only some of the rsqulredaddltkxial search faes were timely paw by the ap^ 
I — I covers only those claims fbr which fees were paid, specHk^Uly claims Nos 



4. I I ^to required additional search f^ were timely paid by the applicant Conseq^ 
' — ' reslrlcled to the Invention first mentioned In the claims; It is oo^md by claim 



Rsmaric on Protest Q The additional search fees were accompanied by the appllcanf s protest 

I I hk> protest accompanied the payment of additional search lees. 
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PC 



nuMMMl AppncaHon No 

99/00128 



iprf^'^^NfBraT^^^SfKlVigS A61K35/74 A61K38/16 



Acooidmg to IntemaUonal Patent ClaasBlcallon (IPC) or to bolti national dasslflcaaon and IPC 



B. FIELDS SEARCHED 



Minlnium documentation seaiched (claaaMcatlonayatamtolowedbyclansaicatlonflyn*^ 

IPC 7 C12N C07K 



Documentation saarched othof Itwn minknum docunentatlon to the axtent Itwt »uch ckxximerte are Incfcxled Inttieflekte seandiad 



Electronic data tiese coneuled during ttw IntomaJtonal searefi (name of data base and, wtiere pradtcal, searcti tem» ueod) 



C DOCUMENTS CONSIDERED TO BE REUEVAMT 



Calegoiy* CMIonardooiiiMrt,«iMMk!allon, whenapprepilate,ofthera^^ 



RatovanttodalmNo. 



WO 96 29392 A (UNISEARCH LTD ;KJELLEBERG 
STAFFAN (AU); STEINBERG PETER (AU); NYS) 
26 September 1996 (1996-09-26) 
the whole document 

WO 98 57618 A (UNIV MONTANA RES DEV INST 
;DAVIES DAVID G (US); COSTERTON JOHN WIL) 
23 December 1998 (1998-12-23) 
the whole document 



US 5 591 872 A (PEARSON JAMES P 
7 January 1997 (1997-01-07) 

the whole document 



ET AL) 



1,3-5,7, 
9-14,16, 
18-22 



1,3-5,7, 
9-14,16, 
18-22 



1,3-5,7, 
9-14,16, 
18-22 



-/- 



m 



Further documente are Med In tho continuation of box C. 



El 



Patem family membere are lated In annex. 



Special categoriee of dted documents : 

■A" document deflntng the general state of the art which b not 

considered to t>e of particular relevance 
■E" eariler document iNJt published on or after the Intematlomd 

flBngdate 

"L" document wMch may throw doitite on priortty clalm(s)or 
which to citsd to establish the pii>llcafion date of another 
cttallon or other special reason (as specified) 

"O" document refenlng to an oral dtodosure, use, exhbMonor 
other means 

"P' document pii>Bshedprtor to the Intemallonal flllngdalebut 
later than the prtority date claimed 



T later document ptt)ltohed after the bitematlonal filing date 
or priortty date and not m conflict wRh the appUoatlon but 
ctted to understand the princ^le or theory underlying the 

Invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document Is taken alone 

■Y" document of particular relevance; the claimed Invention 

cannot be considered to Involve an Inventive step when the 
document Is coiTi>lnedwlth one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of ttie same patent family 



Date of the actual oompletton of the tntemattonal search 



4 April 2000 



Date of mailing of the intomaltonal search report 



12/04/2000 



Name and mailing address of the ISA 



Authortzed oflloer 



European Patent Offloe. P.a 5616 PatenHaan 2 
NL-2280HVR||swlJk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Hlx, R 
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OCContinuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Cfllogoiy • Cltatton of document, with lndlcaBoi\wheiB appropilate, of the relevarrt passages 



Relevant to dalm No. 



LUO Z -Q ET AL: "THE ANT I ACT I VAT lOR TraM 
INTERFERES WITH THE AUTOINDUCER-DEPENDENT 
BINDING OF THE QUORUM-SENSING ACTIVATOR 
TraR TO DNA BY INTERACTING WITH THE 
C-TERMINAL REGION OF THE PROTEIN" 
ABSTRACTS OF THE GENERAL MEETING OF THE 
AMERICAN SOCIETY FOR MICROBIOLOGY, 
30 May 1999 (1999-05-30) 
- 3 June 1999 (1999-06-03), page H91 
XP000884164 
abstract 

SCHAEFER A L ET AL: "QUORUM SENSING IN 
VIBRIO FISCHERI: PROBING AUTOINDUCER-LuxR 
INTERACTIONS WITH AUTOINDUCER ANALOGS" 
JOURNAL OF BACTERIOLOGY, US, WASHINGTON, DC, 
vol. 178, no. 10, May 1996 (1996-05), 
pages 2897-2901, XP000884120 

ISSN: 0021-9193 
the whole document 

EBERHARD A ET AL: "ANALOGS OF THE 
AUTOINDUCER OF BIOLUMINESCENCE IN VIBRIO 
FISCHERI" 

ARCHIVES OF MICROBIOLOGY, 

vol. 146, no. 1, October 1986 (1986-10), 

pages 35-40, XP000884126 

ISSN: 0302-8933 
the whole document 

ZHU J ET AL: "ANALOGS OF THE AUTOINDUCER 
3-OXOOCTANOYL-HOMOSERINE LACTONE STRONGLY 
INHIBIT ACTIVITY OF THE TraR PROTEIN OF 
A6R0BACTERIUM TUMEFACIENS" 
JOURNAL OF BACTERIOLOGY, US, WASHINGTON, DC, 
vol. 180, no. 20, October 1998 (1998-10), 
pages 5398-5405, XP000884118 

ISSN: 0021-9193 
the whole document 

SLOCK J ET AL: "CRITICAL REGIONS OF THE 
VIBRIO FISCHERI LuxR PROTEIN DEFINED BY 
MUTATIONAL ANALYSIS" 

JOURNAL OF BACTERIOLOGY, US,WASHINGTON, DC, 
vol. 172, no. 7, July 1990 (1990-07), 
pages 3974-3979, XP000884181 

ISSN: 0021-9193 
the whole document 

"~ -/-- 



1.3-5,7, 
9-14,16, 
18-22 



1,3-5,7, 
9-14,16, 
18-22 



1,3-5,7, 
9-14,16, 
18-22 



1,3-5,7, 
9-14,16, 
18-22 
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C^ConUnuotion) DOCUMEKTS CONSIDERED TO BE RELEVAhfT 



Catsgoiy* 


CttaUon of documant, wfth lndlcatlon,wh6iB appropriate, of tfie relevant passages 




A 


POELLINGER K A ET AL: "INTRAGENIC 






SUPPRESSION OF A LuxR MUTATION: 






CHARACTERIZATION OF AN 






AUTuINDUCcK'lNUtrbNUbN 1 LUXK 






FEMS MICROBIOLOGY LETTERS, NL, AMSTERDAM, 






vol. 129, no. 1, 1995, pages 97-102, 






XP000884123 






ISSN: 0378-1097 






the whole document 

— 




A 


REVERCHON S ET AL: "INTEGRATION OF THE 






QUORUM-SENSING SYSTEM IN THE REGULATORY 






NETWORKS CONTROLLING VIRULENCE FACTOR 






SYNTHESIS IN ERWINIA CHRYSANTHEMI" 






nULcCULAK nitKUUiULUliT , uD , DLAtNMC.LL 






SCIENTIFIC, OXFORD, 






vol. 29, no. 6, September 1998 (1998-09), 






pages 1407-1418, XP000884219 






ISSN: 0950-382X 






the whole document 

— 




A 


CHOI S H ET AL: "THE C-TERMINAL REGION OF 






THE VIBRIO FISCHERI LuxR PROTEIN CONTAINS 






AN INDUCER-INDEPENDENT lux GENE ACTIVATING 






DOMAIN" 






PROCEEDINGS OF THE NATIONAL ACADEMY OF 






SCIENCES OF USA, US, NATIONAL ACADEMY OF 






SUItNtt. WAonlnblUn, 






vol. 88, December 1991 (1991-12), pages 






11115-11119, XP000876990 






ISSN: 0027-8424 






cited In the application 






the whole document 

— 




A 


HANZELKA B L ET AL: "EVIDENCE THAT THE 






N-TERMINAL REGION OF THE VIBRIO FISCHERI 






LuxR PROTEIN CONSTITUTES AN 






AUTOINDUCER-BINDING DOMAIN" 






JOURNAL OF BACTERIOLOGY, US, WASHINGTON, DC, 






vol. 177, no. 3, February 1995 (1995-02), 






pages 815-817, XP000884175 






ISSN: 0021-9193 






cited In the application 






the whole document 
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